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0 . 1 ~ 2 0 %«>|gE«»H^(C»-t-Jt»«KSB*H^'- 
[0 00 1] 

i«!«K>ja-f «tti*f^wl roigtfitt. 

[0 00 2] 

[ttJltroSiP] ^«IEL5ll^tt, ;tf9;^S«i-tU:i TO 
/ (Indium Tin Oxide) (Krffi) . ir«IK ('fr* 

' [0 0 0 3] rofcjt), =fir«iELStl^»;3i, -^ici^zy 



li. i|#gH¥4-24 9 0 9 2#^^«) . 
1 p pmeiT«>^fttt'fc»i«»«<t^5R**^^ 

(CJ^fiK WPJPe- 1 7 6 8 6 7) i-54:V^ofc:^5*ii 
[0 0 0 4 1 

LlB^W^'^JKIi 1 O 0~2 O O nmUS.<^I¥-^-^^ 

!J"i^;lcSI«£t»SR^*.j^S4br'b. l O OnmSAw 



[0 00 5] r <0 J; 5 J5t«iJ&a54>J-l4> ia*i/*«i5!E«^« 

5!'i:ffiS&ffl5i^*=ft-r5«'«ELSi^», i<r>^Mm^ 

10 0 0 6 ] c<DJ; 5 <cMffi^«f»»:-*-5fc«)li»> 
/'A) |g^f^®!xSf <01 0 0 nmSSEAJii^^^ f^* 

*J#^fe4xSo (1) <^J:5lci 0 Onm® 

(0 0 0 71 '^i-C". 5B^ro«)JB11#tt«:^«**> ^^-^ 

[0 0 0 8] 

~ 2 o%<og^*?!:aW{-«»-rx««^iK«??®^'^'^'*® 

[0 00 91 iajw^ 5 ^^E Lsg^li, ;k:^+<^ 
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[0 0 10] mwi^m^^ii ^Mtin^gKom^mma, 

^:^{^:'i< -t-iii^f ^Jkif"'^?— T'w ^'^^^l-<t^»*a^& 

[0 0 1 1 l^A;tf:5^{cfi6^b14<o;iy^*?Si§-t-Sr 

^« (02, N20^) «ro. 'l~2 0%^tpS* 
;V^-^^Stt;5f;^ (^^«He:^>^) i:m7<^:^tLX 

^ss5Sf^j««:, m±m\^nim^m^^^^ (62, N26 
^) *o. i~2 o%^tfS3R;y;^^^stt^^ <t^J^ 

SdiE*»Eur«3t^-*5. mmAii, fi?ij^.«io<o*«i 

5 OmA/cmZt-ra. 5S^SSiJC*f C 

;tf;;^iAi 0 o%*^^btt^;=^ («rj;tiiN2;«^^'^. h 
[ O 0 1 3 J *7t, ge5RKJR«-Sr#tit^Krtf-K»* S« 



J) ^^Iflspi 1 - 3 1 2 5 8 0 

[0 0 141 z.<7>m^<r>m<r>'i»mt. smhizmmtm 

SWrttc, ^*o. 1-2 0%<75M5Ri#fS><litt;«^^* 
ttA-f5i:*J^> ffllB^JtSrartJc, B#IB(OSi©lc(i|'o 

to 0 1 51 tt±SrartfCg!?5RSr»AUT *5< 
d^MAfifist? J: o Tfie^b S ix-rMS»«i«»W *i 

[00161 KSIKiRWri. K3Rft!«t-t?/j:< 7K4^!8iita« 

[00171 

1 0 0 1 8 1 [i^mmm 1 X la 1 1 

JO ;?f9^S«ii:»-iaffi"^*5 1 'ro5SW«fii2 

)i«J^^$ti,. ^SI«Sffi2Ji{c#«l«5'6JS4:^tP'r«kffil 

«^ $ *v ■ ':x 1*7 « titm i ^fema® 4 ^ » m h j^:®^ 

[0 0 191 C0J:5<c^^il5Bl-tt> 

^i?, S^YIitt;^^ (02. N20<!¥) i:#^KIb<4;V;^ (N 
^-(t,tt^^«aia»4. 2 0<'/o~0. 0 l%o«SH 
;i!fx^ (N2XI*ArXliHe) <7)?l-8-;tf K^bte;*^ 

;:^N2 0i:#tsgt-(t;tt^;^ (N2. Ar, He) <om^:ff^ 
so d^^ijffl'sittf *>S. 
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[0 0 2 0] fii^. *l?JfeJg1StJ:*3i>r. «^®SJ<oe 

L5B-=FS5R m^Z. *«l«83, f^«g4) sue* 
[0 0 2 11 ,(:i5»0'J ?Scfcrv*:S?iSJ^1» 1 W=t«lE 

*S^'7^2 0 0 (2 0 0ffl/7^-h3) aSw^ry- 

[00 2 2] rxsij sB^fSss&J^fi*"*"**^*^®® 

* y ^ 3 ^' y 5 e. (^-'I'C'^^ii^) . *8 

■c®^fifi«fei^bfc«, S«i*:^-:/i^'f-eife»Lfc. 

[00231 rx©2j -tro^, 1 T020iiffi<0*«l 

[00 241 rxa 3 J sts 1 i-fc 
4a«j] > ['jf/ y y-/^r 5 v^i* (ai 

q) ] rofd-C, -ttt-en, 2~4 nm/m i n05fi)tK^ 
[0 0 2 51 rxS4j ICS4:iNll«bfc**. i:IB^«l 

^a^iSfttt 1 0~1 5 nm/m i n £ fi5t!S«4. 2X 
1 0-6TO r rglTro^SSE-^ft'^'fc. JllBli&ffi 
2. ^rffim3».U'f§ffi4(DaS«ji*»'b/i<5^«ftEL« 

[0 0 2 61 rxS5j wnlb^^il§S4r?^fi!tuyt^. 

^«iJ;o/i:5ititfflir*5*-fe5' hL. sxio-sxo 

[0 0 2 71 rxS6 J #fihffiSi*<^*5' Ki^T«; 



^:|B>r^T#tihif9:^*®i^'^'"-<^. 1 sowrouv^:^^ 
Wflg 6 SrSKt 5 -arSt Jt«ig Sr 5 E L ^ U 

[0 0 2 81 rH:«0iJ 1 i^filtXSj :^^mi 1 
«SELSB^«>tt:aWi it-r. ±IBXfi6ro#tA;<^^f^ 

10 [0 0 2 9 1 ±taxe 6 &vJ*«^J^J«3:s{c*5u^T. 

[0 0 3 01 iklC, ^jfiUfc^^JfifiSJl »i'»**«lEL 

ii5:i-«6EL5R^o«)»!t#tttt> aAm« 

Sri W A~l 0 0mA (m#««»eb-CO. 01mA/ 
^0 c m2~ 1 0 0 0 mA/ c ra2) W«Sia-C|lg®!t*«iti*D$ 

1 Olll»>?iSUft:, 

[0 0 3 1 1 S 2 ~0 4 tt. MA;*^^ ^>oB6«itS«: 
0. i%~l 0 0%O<ffiHt?SE^fc58^«^«5***ft-S 

A;5f^**tittfcH:«««JlJi«S=^»EL«^-ett, «!t 

[0 0 3 21 MA;«'^*le^*«^?S'^^ 
ifi:i-50 3 (»A;tf^ : 2 0%02-N2) , ^JS^'Ji- 

2lC»fS-r504 (StA^;^ ; 0. 1%02-N2) 
•fj;5tc, «3Rf')-&Ai2 0%. 0, 1 %cOV^T ti.</>^^ 

tt, 9{6«j?i*''b?S3>fiU. 0. lmA/cm2i:<S 
^^m^Kfit-e, O. 1 c d/m2©IE«W«3t»S**L' 

[ 0 0 3 3 1 0 5 ~0 7 rix b^^^<75^^4#tt«r 

/^-r. ^is?»«. 1 imA/cm2(;>ig:isto^mi«*^^ 
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to 0 3 41 rixlc*f UT, my^^:^tVX02tV!2<r> 

#t;^ ^ :h,fc 02;tf >^ J: 9 «»«B «>««^ ^ 5. 
(iF«$ix«fcie>> 5B^«E»l-J; U«»^ta*'iS^T■4-S^l 
13 7 iMMmi-Z : 0. 1%02^^) l-^-f-fc? 

i - 1 i:lglS€»Ji - 2 6 

0. i%ro«A;V>^Srffl<'^fc^ifi«'^i-2<^^ 
^ (0 7) 1 00 oaswe^-^tt, ^1£±<y~ 

fcj^*, 1 0. 0 0 0^fB£AJi-CfoO. ^ 

[0 0 3 51 ei±Sl^U/t:J;5tC, *^J£}^ffil«)J; 5 

10 0 3 61 s^<75i&^4#tti^Mt.-r». 
0 7(;3ltlSJiit)*5*='5i 5fi, MA;tf:*'^<^K^«ff 
y_^;;^#y hA^fi)^«•rSfc^i>•^*>5i#^fei^ 
[0 0 3 7 ] <tS3, 5R-?-S5S©S«&«154)-<oti;:^Wi a a 

10 0 3 8] c^jsj^i®2] a8«a. ^mmmmzK^ 
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J:V\ ro®ll5l*J-8 i W^tf, BaO, Ca 

[0 0 3 9] (^js«f>j 2 ) ^mmmm 2<dx<om 

#fi*)/J^§llte^RJ2l::o^^■C6i^TK6^•t■S. *^JfeJ^lfe2f 
h?:fflV>TL i F4rO. 5nm. K--tr/l^«rffll'^T A 1 

Sffiro«fei*xa. *«i)e3«>«i«. mmiki^mt. its 
[o 04 ol *ie!S«iJ2{c*5iNr, iiBis^ajRtts t 

c*i,?r»±ffieff swift ih^«l«!lrtffitc»< ^=fijLT^ 
v^fc. .-eu-r, r<oigfigKiR*t8)ai}^^^?ixfcSt-itffl® 

[0 04 11 CO«it^m*5tc, Si^S««r^^»S^ 
bfc^ffit?l»iStL> jEictf t bT:o2 (i%) 

mm 2 IC-eS 5 *«E L 5R^S:f^$4 b^. 
[0 0 4 21 tfcS^JZi: L-C, «±fflg^*5rt{w 

[0 0 4 3] ^fifeLfc*«iE L#^o4#tt«iftl^ 

AS«K«r 1 Ai A~ 1 0 0 m A («1?f«*lC 0.01 
mA/cm2~l 0 0 0mA/cm2) iD^&mX^^m^ 

fco ®»E'75^*-^>'f*' 5 — 1 0 isJ^f?iSUfc. 

[0 0 4 41 it^W2 tmmm2izi»^^^Bum^<r> 



(6) 



ig;i,-««<tl'e. O. 1 c d/m2Sai«>«)tiWffi«r^i- 

[0 04 3] W5R^«>#<ft1*14«^ 0 1 1 < 1 2 {C;^ 
f, 1 imA/cin2«)iai?iEro3E®Jt*ri?Sl' 

■Ctt, 01 it^*i-J^ 1 0 0 0^MalE't?^5'-^ /f 
y^jiKs' h*«1ie$Hfc. i*l»C*|-L-r. ^«S0'J2(/>^5 

KsfiiiS*^ 1 %'t't>, 10 0 o^iffle^±©aJSSBati{c*5 
v^rfc^-^':^#5' h****^''**'''^' ^^^^^^ 

ij^tS^ffttt, 5 0, 0 0 O^MeA-hf fcofc. S 
(C. iig<O^Jfe«iJirofi63RKJR*f<tU«58^ 
10. ooo^wei-h) tik.^Xii. ^ro^***ft<'it 

10 0 4 71 [^lS?g1!fe3] 01 *^JfeJi^1l8 3'- 

1 J:^C3B^S3^«:^^5• 
(004 81 *^lteJ^1i3-<?J*, cw«(cLrf^fi»$n 

WJcSB#«-*-5fc«><^**i; ^"^^ ^JfeJ^1lgl«WJ^5 40 
<, ^ffi2J::t^#«SlS3tl§®4 tSrJSiei'^::^^ 

[0 04 91 (SIJS^'J 3 ) fiJ^T. 3 
Wm^im (^*S«f!l3) l-'^X'^'C' El 4S:#SS»--Clftl^ 
i-S. 01 4ns. *SIJfi^i)3i7>^«SEL5R^S:i^i8-rS 
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u^ruiBgi-s. mu. *^JS«BJ3-cw±?a^iite«i<» 

rxa4j {Ciit^r. fiKSI&SX l O-^To r r eat^ 

[0 0 5 0] ^r.m7 1 nmmi twimfj::^m^x^r 

ffl) Idia^Ufc. ^Cl-^s 02 (1%) i:N2<offt-g-;«^^ 
[0 0 5 11 rxasj SIC, ^r!^:^i^#*<^e«s(c 

iSO^llitHC^rn^iXS OmA/cm2*-^«^«55K«:i»E 

[0 0 5 21 rxasj ?){^SiR<o<^«^. 

01 3tw;^-rJ:5Jc, GeOA^b'tfSWKKS*^^*^^ 
ffiSnm/m i n-^5S^5l5S±t- 2 O 0 nmfifcJKbfc. 

[0 0 5 31 rxei oj iJctc. Jt5)H»c^Jtffl«»'i6i 

^rt* 2 X 1 0-6T o r r £ilT«-«^«^^l'*^^Jt«« 

^^r<%1SlS9*J^fi^bfc«^S«*^»AUfc« -^•^« 

J^^ALfc. iktc. iSljS«A«l*ffl«'^T*f±^e<*5«: 
1 5 owouv^:^^*:^^^— <' 

[00 54] rtk««3}^^Xaj *fc« H:«^'i3i:b 

■c, s^^c5ctl.■c^l^«xs^r^s^*v^=^**tl3«w^«l 

[ 0 0 5 5 1 ^i^lS, EiJK^Xft^^. ^-C<OKS^^V/< 
-14. 2X 1 0-6TO r r EiTJ-^C^«l'^'-'^'''^« * 

fcffll^fcWA^^^t--^**!'**^'*^ 2 p pmetT-e 

10 0 5 61 6A±c^J; 5lCU-Cf^Mbfc*aEL^^«" 

ffiASSffi* 1 « A~l 0 0 mA («l8r«*i: Lf. 0. 
O 1 m A/ c m2~ 1 O 0 O mA/ c n.2) (0«5Hr-p&gE 

rv^So fcfc««^iJ3coJ;5tc{^«xa*i'i<> *=fA:«^;^5i 
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\>^-rtinm-^t^i>. lOOmA/ 

3ffiLfcSB-7-'Ctt, 0 1 6JC*-rJ: 0. ImA/c 

[0 0 5 71 r*T,?>O5g^Wi§l5|»«H4S:01 7Xt/l2|l 
8JC^-^. 1 linA/cm2«7>iai«(O^Si!(C* 

[0 0 5 8] 01 7»::5^-fJ: *?)}!g4#<4t?t>^^^ 

100 5 91 eiii<"-i:*''6'?^fe*'*i't5t-. *^J6?^ 

:*:|lliSJ^ffi3lc:tei'>T, m/h*«H«B5J^». a 

[0 0 6 01 /iliS, ;*:^JSJ^«83JCS3V^T, 'TmELai 
[0 06 X1 [^a?^«>4] JitBSSJS?^«i 3 -t?!*, Siffi 

[0 0 6 21 (|lJfifiBJ4) BIT, *^JSJ^fi64«;Btf4:W 

<^C^lJ■c*>5lg^£0iJ4<cov^r|ft§^-t-5. ^Ms«»J4f t*, 
i: ^mpiz tmm^^ l i f/a i <r>fimm^ 

0. 5nm?^fab. SliK— t/^^rfflV^-^A 1*1 5 0 

[0 0 6 31 *Tt, ^r<;3«-ilsl-^J*)e 
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[00 641 giir, fK^lfiWSro rxSTj 

02 (5%) 

02 (5%) -N2«#B5t-^lB*M«^'^*^'* 

[00 6 61 rxs 1 2 J . sRSSm^c^^SS* 

[00 6 71 rxSl 3J iktC. tfJfcfflttf*5OTtf±^ 

[0 06 81 rxei 4J -<^»-it^'-« 

[0 0 6 91 ^fift Lfc*SllS«»J 4 <?>^«ftE L 
I aA««e*l /* A~l 0 0mA 

T, 0. 0 1 mA/ c m2-'l 0 O 0mA/cm2) ojffi 

14, 0. lmA/cmi!t<B:t^a«fii'f , 0. led/ 

[00701 02014. r.<058^<0#^4**«:^P-^. ^ 
■^hW:. 1 1 mA/cm20ig:gi£«r5^ei!ES:JJttb-C, 

S1^|6){C#,ofc. letb^Kl. 0 0 0^ 

^gE-fb«:^#Ufc*Sm, 5 0, OOOB^ra 

[0 0 7 1 1 - <7>«{j:«v^^^;a*^&?5*^fc'^'^- 

50 5, 
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10 0 7 2] gAioj: **l£}^fl84ri*, y 



[011 *|8S^©lllfiJ^«ll{-«S'r«lEL*^W«l 

[03] SllSJg1»HC'»5^1fe«»Jl-l«^*«'EL* 

[04] |llS?^«lllC«5^3fi«?'Jl-2W*«IEL* 

^- o«5M4#tt 0 *> S « 
[0 5] Jt$J(e*Jl«*«lEL5R^<'3»-^&«rffl*)'Wa<'> 

(0 61 ||JS?^1l8ltc«6*lte'n«5'ff1»ELSI^<0 

(0 7 1 Sg4Sj^1l8Hc#5^IStSJi<^i&<^«fi!f"** 

(0 81 *«8^0351£}^«S2«-«S=t«tEL«^ro« 

[0 91 tt:«M2<W#«E L5R^i»«)M^<4*:^'^S 
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[0101 ^4Sfl0}S2lC#«.^agW2«>*«iELSi^ 
(0 1 1 1 fcb«ttr!) 2 co'r«SE L ^=f-<nm^ *r*a?t»K 
[0121 f^fiS^fO 2 «75*r«E L 5i«^<73i§iaJ «:«*f»S 
[013] ^aSJ^1lS3K:«S*«ELSJ^<^«J«*'3^ 

-t-0'efcs. 

[014] |5mW3t-*5t^rffll^?>*v5^iiELS^ 
[015] H:»CSJ3<iO*«EL5R^ro«)»4*t4S^^'^ 

1016] |ll£{PJ3<o:t«lEL3}l^«^1»}{S'l*t44^*"^ 
0-C*>S, 

[017] tfclSsfiJ 3 (75*«tEL5R^O*^ 

[018] 35ifififJ3c05t«EL5B^(73*#*ffl*f»« 

10191 ^asJ|?1fi4K:«Sllli6C»J4(0^aEL*^ 

[02 0] ||«|«y4a>^«IELS!-9^»^l3J«rffi*fJ?* 
(OSE'fklt Lr^-r0'Cfo5. 
[02 11 t**O#«ftEL5(i^««jS*7]^-*-0-^*' 

10 2 2 1 ^«kE L lB^roSi»Si5^«r^9*/Hll Lfc0 
[?f#oSi?Bl 

1 ;tf9^S!lS. 2 ^ffi' 3 4 l^ffi, 5 
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